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(57) Abstract: Phenylprop ionic acid 
derivatives represented by the general 
formula (1): (1) (2-1) [wherein A is a 
group represented by the general formula 
(2-1) or the like; R10 to R13 are each 
hydrogen or the like; Arm is a benzene 
ring or the like; R9 is oxygen or the like; 
B is hydroxyl or the like; D is optionally 
substituted aryl or the like; E is C=0 
or CHOH; G-G' is CH-CH 2 or C=CH; 
and J and J f are each hydrogen or the 
like]. The derivatives (1) exhibit a 4 
integrin inhibiting activity and are useful 
as therapeutic or preventive agents for 
various diseases in which or 4 integrin 
participates, e.g., inflammatory diseases 
in which integrin-dependent adhesion 
participates. 
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(57) %m: 



A li-ftst ( 2 - 1 ) R 10- R 13 fit* £ 

^L, Armtt^Vf yi^tfc!), RSIiill^f Sri L, ,B H: 
t KD#i/£«ft:*l, D ft g& g £ # L "C T <fc v^ 7 y ~ ;v g ^ 

E'ttC=0, CHOH<DV>f ili^^L, G-G' ItCH- 




I J' 



O 



(D 
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HBM- 

mom* 

7h-f^ ^ig«t®ft^x ^x-^i/>j£fgp, .nam. 7w^- 
.«fs#is twKSMb^ mm, mmmm. mmm, 

0 2 it 7*7 7 5 * ur± ttt«^ii^^©ejfii«©*s!t H#r * /? 7 * 

7*775 U-**»ie»n-C^5(Shiiini et al. Adv. Immunol. 72:325-380, 1999) 



WO 03/010135 



PCT/JP02/07543 



$U *) fc3VLA-4(very late antigen-4)#?&tf£ 7 ^7*7 7 ^ 'J -fcJB ba 4 
/? 7 i^cfc £&£LPAM-1( lymphocyte Peyer's patch HEV adhesion molecule-l)# 

?<d 2 wmwto htix v^ So jfii* tuss ut ^ s &iim<D& < t±ai^ iiasf i*uft 
;H6$©j»© u w «k© >J y>m*- > ^tg^-r s c e> nr ^ s 

(Butcher et al.Adv. Immunol.72:209-253,1999) o 1sk0MU±, 

SICAM-1, VCAM-K ±(c/Wx;i/*«|©lim U U >/*#©i£iffc:li 

■¥fSMAdCAM-l35cir*»»l'5>tiTV^S(ShiiDizu et al. Adv. Immunol. 72: 325-380, 
1999) e £ft£>&t#^©l^ VCAM-lfct VLA-4SOTAM-l©Wftil©U^>K 
£bT> l-fcMAdCAM-lfck LPAM-1©'J#> FtbXttmTZZttmgZtlX^ 
ho VLA-4,LPM-l£®©l)#>Ki:bT> h l> y 77>©-?iT'&£7 ^ 

7 r D*7f->fc|SJ$£&£ftT^§(Shimizu et al. Adv. Imiunol. 72: 325-380, 
1999) 0 VLA-4©lt5/?l-f>x^U >-9-^7T^<;-(^ 'J #> r*£.b"C7 4 

6o©^>x7"U>(VLA-l~VLA-6)J:t)^5o VLA-5, 0 31f7*7 t S 'J - N /? 
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LA-4 t7^n^^f>fc co^p-nT (i £ ©RGDE?iJ(i M-WIV □ >f S/ > - 77 

et al. J.Biol. Chem. 266: 10241-10245, 1991. ) c Clements £>fct VCAM-l&tfMAd 
CAM-l©7^>l8iBIU+t % LDVfcJS^©ia5y*m^^l/feo VCAM-1 StfMAdCAM- 
l#-?0 C ©CS-l^SW©-gP & Ufc ^S*36*VLA-4XOTAM-1 t HSi&m* 
^V>^^* J BJ^)^t^n(Clements et al. J. Cell Sci. 107:2127-2135,1994, 
Vonderheide et al.J. Cell Biol. 125:215-222,1994, Renz et al. J. Cell Bi 
ol. 125:1395-1406,1994, Kilger et al. Int. Immunol. 9:219-226, 1997. K * 
CS-l$t«?WLA-4/ LPAM-lhVCAM-1/ MAdCAM-lfcOlg^tfiS-eftSil t** 

■Sfex CS-18iW«ji&i$o|^-0cyclic peptide^VLA-4St>*LPAM-ltVCAM-l, 
MAdCAM-lWCS-l ^^-KkCDlg^lfi^-racifcifl^BS^nr^S (Vanders 
lice et al. J. Inunuhol. 158:1710-1718,1997) 0 W±©«(^ »«J&a4>f 

4 y 9 9 U > VCAM-1 , MAdCAM-1 , 7 <c7v*?*)/t<t)±X (OffiSf^ffl 4 ill 

Jto^[*lM^*(t§VCAM-lO^S^ LPS-^TNF-a, IL-13|0fe«^iJff 

C©VLA-4/VCAM-l^#WSfflV^fc)n€)iJ:*^f 3 tlT^-S(Elices, Cell 60 
.-577-584,1990, Osborn et al. Cell 59:1203-1211,1989, Issekutz et al. J. 
Eex.Med. 183:2175-2184,1996. ) 0 VLA-4J2, iS&fc'JW^ J£$U i#^>#? 
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MiR ft$mmMm±iz%m$tiz<DZ\ vla-4/vcam-i<d& 
^mit^n^mm^mHrn^^m^m^m^tzto ate, vla-4(± 
s m^im^t^^<o^mm&±^9mt^z.t'i>m^tix^t) > vla- 

mit^tit^mmmizm^ VCM-m<J£vf-tiMJ$(van Dinther-Janss 
en, J. Immunol. 147:4207-4210,1991, Morales-Ducret et al. J. Immunol. 14 
9: 1424-1431, 1992. K &(ten Hacken et al. Clin. Exp. Allergy 12:1518-15 
25,1998.)St>*ru;b^-^EC4bit2)WTOmii±J^(Randolph et al. J. Cli 
n. Invest. 104:1021-1029,1999), U^T Y^T, (Takeuchi et al. J. 

Clin. Invest. 92:3008-3016,1993.), ^x-^l/>^fg^(Edwards et al. An 
n. Rheum. Dis. 52:806-811, 1993. K f-fgt£M-fe(Steffen et al. Am. J. Pat 
hoi. 145: 189-201, 1994. K $£-£A,(Groves et al. J. Am. Acad. Dermatol. 29: 
67-72,1993. )^(D@B«^T'©«^m lbM«%(0'Brien et al. J. C 
lin. Invest. 92:945-951,1993. )[ O D->mRVmm&*m&m(Dft&&m%i 
0T*©Jl«(Koizimii et al. Gastroenterol. 103:840-847,1992 and Nakamura 

et al. Lab. Invest. 69: 77-85, 1993. ) v H^^^itSESMl^KMartin e 
t al. J. Autoimmun. 9:637-643, 1996) x foM&XF8^Wffi$<Dffl&fr (Iters 
kowitz et al. Am. J. Pathol. 145:1082-1094,1994 and Hill et al. Kidney I 
nt. 47:1383-1391,1995.)^^T"IIIl(Dii^B^n?>3i:^^$nT^^, 

z fih ommiz & v ^ x & vla-4/vcam-i ommmmftm* t z 0 
m zhz&m&mstmm^TMz&i^T, vLA-4&b<yu vcam- 

Mfomzte, Yednock5,St>*Barone,(i> %%ftmb& ; £T)\'X'&zmm&}&Z& 
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m<omm u < mmm&<Dm®\£®%zmtz ££fg£b-o^(Yednock e 

,'t al. Nature 356:63-66,1992, Baron et al. J. Exp. Med. 177:57-68,1993.) 
o Zeider£(i> ^)^^9^)lX$>^^^y-^>mWmz^Xa4^ V 

9?vy \zm zmfc(D£&m j; 3-&%m zm\ t % c h lt v> £ ( zei 

dler et al. Autoimmunity 21:245252,1995. ) 0 &tz, oSJU^T^I/Cfctt^ a 4 
j V r ^ U >inft0f&$$J 3Mi> Abraham & S tfSagara *> fc <fc D ( Abraham et al . 
J.Clin. Invest. 93:776-787,1994 and Sagara et al. Int. Arch. Allergy Imm 
unol. 112:287-294,1997. K m&Wi&^TMz&Vh «4^>r^J 
'.©S&IIBu Podolsky£(Podolsky et al. J. Clin. Invest. 92:372-380,1993.) 

• AMjfittfiDS&ltttN Barone>(3«tt)( Baron et al. J. Clin. Invest. 93:1700-1708 

Am.m^nx^to tits Mmmtx<Dfammm<Dwm%*a4j> 

i^6(Lumsden et al. J. Vase. Surg. 26:87-93, 1997. ) 0 Ir)$H^ a4f>-r^ 

»; y * u < (ivcAM^^; ^ttjtigieow^JAVfi^cjfliftijt^T?'* $ c 

&$R££ftT^&(Isobe et al. J. Immunol. 153:5810-5818,1994 and Okahara 
et al. Canser Res. 54:3233-3236,1994. ) 0 

LPAM-1© »; * > K T?* SMAdCAM-1 VCAM-lfc.ttRJ&DJiSttk HIWJ> 
^fflis /^x;i4£ N m^^^^J^^MCHigh endothelial venule; HEV)±K 
fi1KttfcfB5iU ttlK^'^^^CD^-^V^fcH^SClfctt^ilS'bfe. LP AM 

-i/MAdCAM-i»jg«witf, i) >m*-*>yizmz£mm%mizmz, $o 

^©^aWaen^W^tSifc^tt&tiTV^. Brisking £d->#|& 

^mm\immommm^m^mmpj\x0mcm-i(Dm^^m^ 

LT^£(Briskin et al. Am. J. Pathol. 151:97-110, 1997. ) 0 ttzs Hanninen 



WO 03/010135 



PCT/JP02/07543 



B^#l^£ft3c:t£$g£UT03(Hanninen et al. J. Immunol. 160:6018- 
6025,1998. )o dtl^SSfcfc^T, LPAM-l/MAdCAM-l^«^^l(Djillt3|| 
4t%Zt\±, f/iMAdCAMlj ! t#:*)L<(i> in/? 7 >f >x^'J >ftft(9£ftl*l&4t 
«t0s ^W^a^v^X^^KPicarella et al. J. Immunol. 158:2099-2 
106,1997. ):£ftu&©N0Dv^ 

et al. J. Immunol. 160:6018-6025,1998 and Yang et al. Diabetes 46:1542- 
1547, 1997. ) d t iz X D W £ 0 

W±CD*^t± % iil&7>#D-* b£J;£VLA-4/VCAM-l, LPAM-l/VCAM-l.LP 
AM-l/MdCM-lgt$$0«fciU ttl7iIi©<i^«m€©^(zK tW^T'fe 
£qJ1!if££$l&-f £ 0 ii^©VLA-4T>^=fx^ |>^UT©mA-4jA»©^ffl(i 
N W093/13798,W093/15764,W094/16094,St>*W095/19790^|3m^nT^So 
^ VLk-4T><?zi-XbtLX(D^7?Y{b£m±. W094/15958, W095/15973,WO 
96/00581, W096/06108fc, ^ UTVLA-4T>^ zf^X YtLX(DT\Jmm^ 
ttx W099/10313S^^*W099/36393(CHBi4^i^TV^■2.e LfrU&#^ liPPM^© 

•So 
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[S+x AttTBBHRS'(2-l) ~ (2-6) -eH£ftm -NR1-Z, -NR1- C ( 
=0)-Z, -NR1-S02-Z, -NR1-C(=0)-NH-Zx -NRl-C(=S)-NH-Z0V>f tlfrt&W 

cid-e, Riti*3Witf x {m.T)i*)\sm, {gar;^-;^ m&T)^-jim 




(1) 
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ZttTn3-« (2) T^^tiSSx mWiT)i*)i^ «r;i/^rr.;i/S N {£ 




(2) 
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R2I 




(2-6) 



(a*R2~6, R10M7, R2K R22v R24~28f±*ti^ft|B]lrC<feM&oT*>cfc < 
z;bJr-;ug N (^fc^PlIw^^-e&iio) , 7'J-Ji/ 
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jRr;m*2/£s /^p^>{Sii7M-;i/S, -ho=i> wi, ft&g&tt 

xPJil^&CK 1, 2, 3Sfett4ffl^A/SS!ltt7';i/*;i/*Xt±»S3Bl?»So 
R9, R20SU t R23{±*nWl^i;-e*a&o-Ct»«t<N KfcHi^ llXlill 

Bights* $fei«»^to 
R18£R19tt^ft^ft|EUl^&^ftoTfcJ;<> zkfNJI^ iffi8R7';i/*;uS, i£ 

mT)i^-)m, imkT)i*-)i&, wxt)^)^ (i^tAfDS?*^ 

r;!/*;^ P7 'J -^St'li^nfcii7;^;H, 'mto7fr*)\,m ( 

£ftfc«T;i/*-;i/g, AP4V{£$:p;i/*;i/g v AD^;fi|7j^i;H 

1 0 
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bFD^>i, mkTjv^-j]/^ mk7)i>r-)i^ mcr)^-^m, m&7 
E(i c=0s choh ©^rn^^su 

G-G'tt CH-CH2 Sfeti CH=CH2 ©^^tl^Sato 

*%W&, ±127 x 7-p £ fct ^(DlglilftfcfFg b 9 

*«wi±; £m7x-)i7y->m®mtzi**<DWM®<z&%Loz>m 

i i 
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S> 7)l*~ JIM, TfrZl**/^ 7)l*)l?*g^ 7)VtlJ^)l^ 7)l*)l 

7* ;m£<Df&ftt LT<D7))/*)m, 7)]/^-)i^ 7j^-jvm±Mm^L 
ii> m&£tzimmWk(Dmvt7)i*)mzm&L, Mtbz^>?v7vv)m 

MJ * p pt< *-;i/gk h 7;u^-d^ ^-;i/^ x h •> 7;i/^-;i/x^;i/^ 7 
;i/*D^^;i/36^^fe>nSo Aoyyr;i/:b*$/3!;fcUTttMJ*PD.tf h 

12 
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b7hh'D7 7n;^J:yf±HB-« (2-1) , (2-2), (2-3), 
( 2 - 4 ) m ( 2 - 5 ) T'3!£ft3*^#W*>ftSo 

, 7mm, ;>D4Vr;i/*;i/S, ap^t;^*:^ ^T7S, t&Xte:** 

y 'J';l/£$#£tf fctu b < fie U t: u 5. 7 u;ua^ ^ 

Apyy7;i/3^^ {g,&iTJi*)ix)i7 j =-fr& 

fcffift:?vi/*;uat± fe it «^ > y trittfe^nfe ^ > tf £ ft 

bT#£Uv, ^PTU-^T-M^ftfeM^l/^U^CD^J^bTI^JA 
Sx ap^7J1/^I/S, /ADy7T;i/i3^^«W{cS^Si:bT^^bv^o 

l 3 
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f-friuw^-iJi^ 7x-;u*;u;^-r;ua, li?!^^^^ 
£#IMf£*u v\py>ji^ 7;m*^ 7ib+;H, TKKffis AD^fy? 

UT#I;U> *M#ffl*C*V>Tllft7$y*tiJ»5jltt*'i:UT^ {£M7 

±E-f@>ft (1) fcfcHT* AT-a^^StUT(i-^ (2-1) - (2 
-6K -NR1-Z X -NR1-C(=0)-Z, -NRl-S02-Z©VNf n*»T?**nS*A«»*U< 

1 4 
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, -ISsS (2-l)~(2-6K -NR1-C(=0)-Z#J;>J#£U\, &m*\,< 
tts -flSit (2-1) -e&So 

stum.-ftic (2) -cgssnsa* 

) Tli^tifeli7;^;i/S, -Kit (2) T3t2ftsaT-iI&2ftfcffi$i7 , 

nfe^£l5T;^dr;l/Sot^■rn^T•^n-?.s* ^ $fsu<^ 's&t-ii&a; (2) x- 

-fet ( 1 ) fcfcWTx Af^nS* i: UTtt-jftS; ( 2 - 1 ) x (2-2 
) #fcjff* b < , HKsS ( 2 - 1 ) N ( 2 - 2 ) *©Arm(i, £#55##* b < 
, ^{C^>4f>^ S^3ftfe^># U\, JSU (2- 1) > 

©RIOSV-jfiS (2-2) ^©R14fcfc N zK^^x ffl7;^M 

^ *;i/#**>;ug$j^ru^ ^ -JtoS ( 2 - 1 ) N ( 2 - 2 ) <£®rh~r 
17tt, TkfKISB^ AD.y> N zk^& »7;^jH, ffiftTVi/n*'^ ap 

7> ; B-')Al*S5fll^o ' 

(2-i) njn®R9(i N Kujg^ mm=pvib*o>m$L\j<; ®t 

1 5 
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X, 5$ (2-1) $ s km^y^yM, WMmm^ .R10j&H£tt7;mr;i/£ 

( i ) iz#^z, Ax-mznzmt uxtt-^ ( 2 - 3 ) , (2-4 

) ^ (2-5) m%is<, ±iBHK5t*> R2(h R2 3(±, $te-7\ ^Uli 
*K R19.2 2, 2 4 N 2 5&7.MtJ!w\ ad^X ffii^Wt^ 

EifeShbT(i±fBRls R2. R3, R4, R5, R6£ctm7Tj^fc$©£|BJii©g& 

^£<£GD«^bm 1~~3{@, *?£U<.fck lX(i2fla©f£^T;i/^* 
gb < fiffi^un*^ 7 yiJ^f«Jif%mNny>IfW^ b 

< tee yjimmit b < > ^g^S^p^^g b < teffii^*;^ 

T^S©«(3$fSb^o 
Mz-tt, 2 3 6-^y\Dyy7x-;i/ N 2,6-^7^1/71^ 2-^0^7-6- 

1 6 
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yy-6-T;i/^;i/t';^;^W^hs #(c x 2,6-^7 pp7x^;k 2,6-^7 

,'M0 7x^Jk 2-^DD-6-^^;V7x-;i/ s 2,6-^ 

^□D^ijyjk 2,6-i;7;i/^-Dt , ij^;i/v 2,6-s;**\>i/£y-2;;K 2-7pp-6 

ET-g£ftSS£:UTtt C=(K CHOH #0£U<x ^CA^^-^OO)*^ 

G-G'Tf^ftSfcOfcl/ttt CH-CH2 iWfJ U^, 

*«i»i:«^Ttt> — JftaS (1) AftM&it (2-1) ~ 

(2-6) T-a£n5^ -NR1-Z, -NR1-C(=0)-Z X -NR1-S02-Z©wrn*»l?^$ 

mm, Ztf-jfcS (2) /eH£ft£Sx '<£«7>;i/*-;i/gx 

) -CS&£ftfcffiftr;i/*^3k HtoS (2) T?***iS3n?B«l*hfeffitt7' 

7 'J -Mflt^^nfeil7;i/^b& ^PT'J-^ST'S^ 

#&BJ§m -fcS (1) iz#^Ts Att-jRS; (2-1) ~ (2-6) T-^ 
-NRl-Z, -NR1-C(=0)-Z S -NR1-S02-Z, -NR1-C(=0)-NH-Z, -NR1-C(=S)- 
NH-ZcDI^-fftfrfc^U 

^d-c, Riti**®^ <s«7;i/*;i/ak fii7j^^jH, 

17 
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Zfi-feS (2) T-^n^Ss {8M7)itr-)i£^ {&B.7 

, ^07>j-;i/^ 3ittT;u4F;ws (Ja.«t'fc^DM : ?- : &^ie*Sv>)--T?iS 
m^nfcM^w^s Hfiss (2) •e^^tisST'tm^tifcfg^;i/^;i/ 

-jftS (2) 4>R2x R3x R4, R5 N m^Mfm^X^W^X^^<s itM 

18 
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ftci^^-f;^ tetter.)]/* ; 4 fr&s 7n^;H v «7;i/WtS N 

to 

^+ 

A#-NRl-C(=0)-Zt3l£*t£Ss 

Ztf-jfeS (2) t^iiaS (jS*. R2^ R3, R4. R5, R6#^*i^ft|5jDT*fc 
G-G'tf CH-CH2 7f*t)x-' 

19 
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(2-1) - (2-6) T"H£ftSg N 
G-G'# CH-CH2 

-jKsfc ( 2 - 1 ) T^tiaSh LT fciu Arm#^>-t? WmMM 
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X)iX>m (3) fctobKB^TflDtoU ?thy (4) i:Ufc^(c^>XT 
'^c,OTzx^x;uiD7k^^^ 7x;;i/7n^>i (9) 

££fc*l/:7-r>#: (7) SiS^ttx^T 1 ;!^ (8) fr&»I&iB7G*iJfc«fc D 
£01$, ^>Xr;i/xhK (5) ©ffiftaS-Qfcov^ttt-jRS (1) ©ittW© 

W.h^i^tcbTff^nfes 7i-;i/7'DW>i (9) li*7A^P7h^ 
77^- HPLC, PfgllfcttOtfiiraiSJU *>I/*>» (9) &m&Z.t 

tits *».#>K(9) i:t KP^r^r^>^jg^^M^J^^T^ 
^-B-SdfctJ; -JttS; (1) fc^TBtft Ko^iwi^ ;S£*-r{b£ 

tits ±IB(C^V^Ts tFDJF^7^>0^t)t:s 7^fl<liffl7 

So 

(1) (DUftMm-A$tLTM$htz&M<DMm&UT<nm^& 
?T*to*ft1QlfoT&mm{*&t)&m'Z%&o &TF<DE.J&&s HRSC ( 1 ) ©- 
»«j£j*£arCfc3fc 8 0Xg*oaw»SKK:*V^ H5ffif*:0«JgQ «fc t) -A 

2 1 
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±HB©70i/*Wb©&/fo^{$£^T h l> 7 ;u*dp< >^x7^;i/ 
(WThU7v->) &n%Z.t1FZ%*o £0HJ77-MiDMF, DME 
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7i;.i&tifflm*. mmmmcDft&T, t^w^^y* tk&iz 
M^-hmor^Mmitm^^^^txT^jiT^jm^t^^z^. 
mx-^So tit, timm*. mmm<Dft&T, wf^brv-jitm 

m<£m%m<px&miti*^mi- h y t? a s ^tv**^*^*- h u ^a&£ 
s^tsift-e&So ±mo7z;&s ttz&yji^iTK smm-rcDWzx 

ey^x N.N-^f-^^y^y^^c^ttMfia©^^ M-fv^r^ 
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l fttiy?m%£um$htz7$;i3)\'X>Mzm^#zztic£'iz, *>s^ 

5£fcC«fc!)7$ Kfr^^nSo £ft£lJ-Carbonyldiiinidazole 

fcb^/vZ-^Zo £izV7ZTU*v-ite&tz{b&to£-o\,\x^ %<DV7 

ZT\s*v-RVV7XTV*v-mGto<b$£ti&o #3gnJ3©HK ( 

turn «7;i/3^>>AM-;i/iwe,nso «fco^#Wfc{± 

24 
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05o i££ff^££&£UTfct HftsS (1) ©ft£t> I; fcM* 

^bio-k (i) T?^$jx's<b^«it(±*©*i««i^ m%-\±*.m^ ? 
-Has (i) -e^^n'sfls^ftiSfett^oJgfc *os**5v^tt«ii©Eisi 
f#k m lorn *r-fe;i/»j, m i$t r« 

So 
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-USA (1) T^*n5{b^*fe«±fOffi*Wa^fctSll^Jtta4 r f. 

« mum. &mm^fnfr<Dfemmtz&mMtmwz*%z> 0 

thU-Bfcfc bT*gPi£-^0t§£T- 1 # g~ 5 gs 

i^TO. 0 l//g~l gfcffl^So 

HJfte0Jl 4-7x^l/-2- [4- 0-^^-2, 4-^**7-1-, 2 
K.(10)O-&fig 
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Tftt)%, 3-^>^^l/7DW>i 1.80 g ( 1 1, 10.1 mmol) &m#&Wt 
10 ml ^ 90°C"e5^»U ^W7A^D?h^7 
<<- :mm*J-)l= 10:1) ttllb^ b>ftl2£705 mg (43 

Z.<J)"7>7 2 402 mg (2,51 imol) fcttU r-Fo^>X7;i/rt K 

464 mg (3.07 mmol), b U 227 mg (2.76 mmol) SOWcM 10 m 

1 80"C-6l«fBgf JO^Ufeo S^^»Mif)k **»D*t#ttU 

^ffiUT&fcH#*i»§l«3fl -Se«U^>^.U^>f*:l 3* 688 mg (93 X) m 

fro 

ll^>^'Jr>f$:13^ 5 ml ©**y-;Ut?i!Fj&»bfc&fcu KU^A 
^ b**>K 464 mg (28 X.^^^-^^ 2 - 40 ™ o1 ) * 2ml ®p<#y-;i/T* 

^;i/x*7MW£ l 4£ 631 mg (84 X) f#fe 0 
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^(cx^t^HM 4 305 mg fc 7.5 rPd-C(wet) 58.5 m& x£y-;u 10 

:^®*,>>'J*y;^D-?h^7 7>(- :»Kx.f-;i,=-2:l) £Ttt 

KU iaTcftl 5£ 77.8 mg (28 JS) #feo 
jB7C#1 5 77.8 mg (0.26 mmol) t 1-4 VS/T± 44.0 mg 

(0.25 mmolK h-> «j;v 2 ml £j!jQ;t 70°C fcfatobfe.. h D 

xf-;UT^> (43.5 mg, 0.31 mmol) fciMT 11 M 70°C tS^tfeo 

5/'J*yMP7h^77-f- (.^^1t> :Mx^;i/= 2:1-1:1 
) fcTj|KbJSfb#*£-;b#T 41.6 mg (total 80 X) Utzo 92.4 
mg (0.21 mmol) £ DMF 3 ml tfcfrU ^RfcU^A 34.1 mg (0.25 mmolh 
3«Wb**-;i/ 68.0 mg (0.48 mmol) §WTllKfF»tfeo DMF £g*bife& 
(c^x^;i/i:7j<T"«s Bfflxf-;H^«(bfe 0 £&fc*l.£fft&x?-;i,-c 

bfco *CD&$gJ£*©£U ^f;i/xx«16^ 99.2 mg (quant.) f#fc 0 
^;i/x*x;i/ffcl 6 88.1 mg (0.19 mmol) £ THF 2 ml, tK 0.4 ml fciSfr 
b7K$HbU^A-7j<Ml 12.8 mg (0.31 mmol) £#P;cT 5IMfi#bfco THF 

7Kl*^»bfeo'$^CftKxf-;Hft7Kt?JlljffiU zkl*^t)#T 1N-HC1 

> : p<£y-;b= 100:1-40:1) T"MU ft^Jl 0£ 46.1 mg (54 %)mtz 0 
1 H-NMR (300 MHz, CD 3 0D) (5 2.93 (1H, dd, J = 14 and 8 Hz), 3.09 (1H, dd, 
J = 18 and 4 Hz), 3.21 (1H, dd, J = 14 and 6 Hz), 3.34 (1H, s), 3.45 (1 
H, dd, J = 18 and 9 Hz), 3.62 (3H, s), 7.22 (2H, d, J = 8 Hz), 7.33 (1H, 
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t, J = 8 Hz), 7.45 (5H, ■), 7.59 (1H, t, J = 7 Hz), 7.81 (1H, ddd, J = 
8, 7 and 2 Hz), 7.94 (2H, d, J = 8 Hz), 8.15 (1H, d, J = 8 and 2 Hz). 
MS (ESI) m/z 441 (M-H)" 

imM2 4- (2, 6-^DD7x-;b) -2- [4- (l-^;i/-2, 
4-^*7-1, 2, 3, 4-rK7t K D*;hy* U >- 3 -f ;i/) 



t&fo*>x 2,6-^^DD?-fe K7i;> 4.39 g (23.2 mmol)^ 2-t Fp3^> 
-2-^ b^r^^^l/ (3.35 g, 27.9 unol) t p- h zkfP«5 (168 mg, 

.0.88 awl)" tt«TF\ >;i/x>+?»8EUfeo £j5&«iftfc»Kiflk 7k*JPxT 

'J*WD7h^77^f - (^\^> :Mx^;i/=25 : 1) x*^ 
MM 8£ 2.50 g (42 %) ntco 
CCxXrMl 8 (2.50 g) £ 7.5% Pd-C 259 mg (50Xwet) ttiTK 7kM 

ftS'j?-£A-7kflI^ 807 mg (19.2 hbdoI), THF 60ml, * 12 ml fcJO*.T4i$IH 



18 




0 
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7kl£ 1N-HC1 SJD*^^tCU'«fHiUT*fe@(*:*»Slj*ji-<e*U 3- 
(2, 6-^DD^>^;k) 7Pt:^>^ (1 9) £ 2.18 g (92 X) ntz 

o 

'H-NMR (300 MHz, DMSO-dg ) 6 2.57 (2H, t, J = 7 Hz), 3.10 (2H 3 t, J = 7 
Hz), 7.54 (3H, m). 
MS (ESI) m/z 245 (M-H)" 

z<D&&mzMi£mmttmz.z*)4 - (2, 6-^pp7i^) -2 

- [4- (l-^;i/-2, 4-^*7-1, 2, 3, 4-f ^t FD^rt 

7U">-3— f;i/) ^>^;i/| - 4 -**v pWi/x*^ (2 0) 

'H-NMR (300 MHz,CDCl 3 ) 3.20 (5H 3 m), 3.64 (3H, s), 3.70 (3H, s), 7.28 
(9H, m), 7.73 (1H, td, J = 8 and 2 Hz), 8.25 (1H, dd, J = 8 and 2 Hz). 
MS (ESI) i/z 525 (MH) + 

its® 2 ox*) mmm 1 1 mmiz&mit »j * a-?j<»£ «t sap*^iw* 

'H-NMR (300 MHz,CDCl 3 ) 5 3.20 (5H, ■), 3.63 (3H, s), 7.26 (7H, m), 7.40 
(2H, d, J = 8 Hz), 7.72 (1H, td, J = 8 and 2 Hz), 8.25 (1H, dd, J = 8 a 
nd 2 Hz). 

MS (ESI) m/z 509 (M-H)~ 

nmm3 4- (2 ! .6-^7WD7x-;i/) -2- [4- (1-/^)1-2 

, 4-^**V-I, 2, 3, 4-rh7tFPJptyj>-3-^;i/) 
-4-**V7*>^ (2 1) 
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f&t>*>s 20 ml (D THF C7Dt^»i^l/ 1.01 ml (10.0 mmol)£?gfr 
Ufe«f«t 1.6M <D n-7f)W)1'*?K THF 6.88 ml (ll. 0 mmol) $-78 
°C fcTftiTU 20#& 2 ) 6-^7;i/^-p^>XT;i/7 ? t: h* 1.74 g (12. 2 mmol) 
0 THF gft (5 ml) £<9>o < SrSTbfco 2M& N ftgg 2 ml SJn^.TSJi& 

WD7H57-f- (^-9"> :Sii^=10 : 1-7 : 1) fcfrfch x*x 
;Uft2 2£ 1.24 g (52 55) f#fe 0 ' 

£©x*f;W*2 2 (1.24 g, 5.16 mmol) £ DMF 15 ml ck |> i; 
7" ^ > 6.15 ml (25.8 mmol) t 60°C X' 3 B#liaffi#Ufc0^ Mai h U 
7irM77 0)/^^^A (86.6 mg, 0.12 mmol) jfeJitf^K (0.78 ml, 
20.7 mmol) &M3LTfflf 60°C Titftbfco 1M&, DMF $ME^*Lfe^(; 
1N-HC1 fejp^.T % ^x^i/x-^jUtTjftaiUfeo ^OW«H*ISft^S2kt: 

?^77^- :»Kxf;p=19: 1) CiWl ft£t)2 3£ 719 mg 
(58 55) *§fe« 
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'H-NMR (300 MHz,CDCl 3 ) 6 3.20 (5H, m), 3.62 (3H, s), 6.94 (2H, t, J = 8 
Hz), 7.30 (7H, m), 7.73 (1H, td, J = 8 and 2 Hz), 8.24 (1H, dd, J = 8 a 
' nd 2 Hz). 

MS (ESI) i/z 477 (M-H)- 

^MifiH 4- (4-^PD7x-;b) -2- [4- (l-*?)l-2, 4-*J 
2, 3, 4-r- Yyt Yu*i-Wy-Z-+)\,) -4 

1 H-NMR (300 MHz,CDCl 3 ) 6 2.98 (2H, ■), 3.34 (3H, m), 3.63 (3H, s), 7.32 
(8H, m), 7.73 (1H, td, J = 8 and 2 Hz), 7.87 (2H, d, J = 8 Hz), 8.24 (1 
H, dd, J = 8 and 2 Hz). 
MS (ESI) m/z 475 (M-H)' 

m&M5 (E)-2-E2-(2, 6-^^PD7xrj|/) 

-3- [4- (l-^;i/-2, 4-$>**V-l, 2, 3, 4-^h7h 
KD^r^^U>-3-^;i/) 7x-;i/] r^'J;i/^ 

(E) -2- [2- (2, 6-^^OD7i-Jl/) -2-^^V3:^;U 
] - 3- [4-^ hP7x~;i/] 7? >J;H8 M-fttt'r))/ 

ih&to 1 9 mmt u it&$ 1 4 (h»j 1 ) t nutate urn to 

X*12 (E) -2- [2- (2, 6-^PD7i^) -2-^-^rVx^ 
] -3- [4-7V7I-J!/] 79V )\& t^ftz-Zr)]/ 

(E) - 2- [2 - (2, 6-^DD7i-;b) -2-;T*Vx?-;i/] - 
3- [4--hD7xr;i/] 77'J;HS yf;bx^T)b 135mgs 7. 5 

2 0mg, B^x^l/ QmKDM^^mm^Tm 
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MS (ESI) m/z 364 (MH) + 

IS 3 (E) -2- [2- (2, 6-^DP7i^) 

] - 3- [4- (l-^^U-2, 2, 3, 4-fh7tF 

D*±yL>>-3--f;i/) 7i-;i/] 

(E) -2- [2- (2, 6-^^7DP7x-;i/) -2-3|-^Vx^;u] -3 
- [4-7Ay7iz;i/] 7^j;« ^7Sn/x*x;i/&Ji^UT{b£t)l 0 

1 H-NMR (300 MHz, DMS0-d«) (5 3.55 (3H, s), 4.15 (EH, s), 7.25-7.40 (3H, 
m), 7.40-7.60 (6H, m), 7.80 (1H, t), 7.95 (1H, s), 8.05 (1H, d). 
MS (ESI) m/z 509 (MH) + 

IU!6$)6 4- (2, 6-^7DD7ir;i/) - 2- [4— [ [ (2-^ 

<b^t) 1 7 mmm 2 ) t ^ t isxmit&mzmco 

MS (ESI) m/z 529 (MH) + 

mmm7 4- (2, 6-$;7Db7x-;i/) -4-tHo^>-2- [4- ( 
l-^^U-2, 2, 3, 4 -5 1 h 7 t K P*;M/iJ >- 3 

1^1 3- [4- [ [5- (2, 6-^DP7i^) _2-^-^v^|.7 
h Fo77>- 3--f;i/] 7xi;u] - 1 -^;i/*;M/'J>-2 s 4 

4- (2, 6-^^70D7x-;i/) -2- [4- (l-M-jl-2, A-V* 
+V-1, 2, 3, 4-t 1 h^t KD^y»;>-3-^^) -4- 
^V7*^>i ^^;i/x7>^(20) lOOmgs 7kMlt*$m± W 5 
A 3mg, rh7tFD77> 5ml, 7k 1 mKDm&VaZffiWLtzoB 
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MS (ESI) i/z 495 (MH) + 

Ig2 4- (2, 6-^^no7x^V) -4-tKD^-2- [4- (1 
-**)l-2, 2, 3, 4-rh7th'n^'J>-3- 

3- [4- [ [5- (2, 6-^PD7x^) -2-^+Vt 1 h7t h'D 
75>-3-^;H 7x-;H - l -^^;i/dft^';>-2, 4-^ 

> 7rag, Tk^b'J^A 0. 6mg v f h7tFD77>5m 

MS (ESI) m/z 513 (MH) + 
H»J8-1 3 

4- (2, 6-^D07x-;H -2- [4- (l-^?Ml/-2, 4-^** 

V-5-7DD-1, 2, 3, 4-? h7t kd^^-^i; >- 3 

;U] -4-:**77**>$t 

4- (2, 6-^OD7i3) -2- [4- (l-*?-;i/-2, 4-^#* 
V-6-^pp-I, 2, 3, 4-t 1 h^t Kn^t^U>-3->f;i/) 
;u] -4-t+V7"^>i 



34 



WO 03/010135 



PCT/JP02/07543 



mm 10 

4- (2, 6-^DD7x-;i/) -2- [4- (l-*f)l-2, A-V** 
V-6-->D-l, 2, 3, 4-xh7bh'Ddr^-^iJ>-3--r;i/) 

;b] -4-^-^vy^>^ 

H»J 11 

4- (2, 6-^DD7i^) -2- [4- (1-^^-2, 

7-6 -i^^l/T^ > - 1 , 2 , 3, 4-rh7t Kd*tW 'J >- 3 ;i/ 

) ^>^;i/] -4-^^rV^>^ 

HJtetfy 12 

4- (2, 6-^^D07x-;i/) -2- [4- (1-^^-2, 4-s;^-^r 
V-7-7;U^D-l 5 2, 3, 4-rh7t KD^r^^'J >- 3 --f;b) ^> 

M13 

4- (2, 6-^DP7i-;i/) -2- [4- (l-*?)l-2 t 4-^** 
V-5, 8-^7DD-l, 2, 3, 4-f F7tFD^t^J>-3-^^ 

WTfcfUSW 1 — 13 ^b^»Hii^;^^t-o 
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(K»09) VCAMffigfStt . (VCAM-l/a4/HIS£7y-fe-n 
j >a4£i£8&UT^3£fc#ft£fttV3 1 bmM&MMkJur 

kat (ATCC TIB-152) <D\Cfifri^<D%G%mgtZUJ&ton(Dtltt&m%.Vtzo 
%<5*)l(D^'( tupj #-7U-h (Nunc Maxisorp) tWA (0.1M N 

aHC03, pH 9.6) T^ffibfefflft* t hVCAM-1 (R&D systems) gft (500ng/ml) 

&PBS^4£fc#IRbfc*8»* (fggrffiB) *150^1/«>x;uan^ SStl«Fffl-f 

Jurkat|ffl^$^;u^^i3£&^^-^1/^ (SIGMA, ttTDMEMfcof-SO -e2|H$ 
#U 10//g/ml£>Calcein-AM (fDftttIS) fc^tfOMEMff-OTCs 30^ BfBftl 
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Tj>*3-^-htzzt££t)mmnLm, ts^m% (20mM hepes, o. 

lVBSA^tfDMEM) izWMMbtzo 

MSUfeJurkat« (4xl0 6 «/ml) *50//liPx. (tH^filOO/d/^ 

x;i/) , ^T-3o^>r>*a^-hbfeo 7is-mmm (IKA MTS-4) ±t-8 

fcl&^fco > U-*'- (Wallac 1420 ARV0v;u^7^;i/^^>^-) 

485nm. : 535nm) 0 CCT'^^tifc^MfiVCAM-lt^bTT-U- 

h±tBo £ Jurkat«(D$£ &MT £ o ifflftftlg £^ £ & v ^ x )UDM?t&& 

Omm) VCAMPiferStt (VCM-l/a4£7liS£;P>v-fe-0 

»mi-ss^(Dwm-i^(D^^mmt^mmm(DmMm^:{ytzo 

%^y.)]/(D-?J>7U$4$—^\/—Y (Nunc Maxisorp) ' fcffiffiSA (0.1M N 
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